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Outline

» Study Setting
e 300 Area Hanford Site
e Hydrostratigraphic Units

» Needs and Objectives
e Characterize Ringold Fm. confining layer

» Study Approach
e Characterize, map, and correlate confining layer
e Estimate contributing shoreline area in channel

» Study Outcomes and Conclusions

Pacific Northwest National Laboratory

Batelle PNNL-SA-56035 U.S. Department of Energy 2



Columbia River

_ Spring 9
_Spring 10

] 336#1.'- i
‘_l’t '337

*ﬂ BRa ool B 111411‘\\0’

v"‘p,!,u_33151_331

,353TF 34 '|

2’ g X ._-J‘ ;.Il e
.]

By .,-1 "___[

® Hanford Well
@ New LFI Well (Drilled in FY08)

@ Rlven’Aqunfer Tu be
T h—— Laboratory

Batielle PNNL_SA_56035 - - U.S. Deprtmem of Energy 3




(72)

=

c

-

O

i e

=g

e O

o &

— O
(@)

O <

wd o

()

O ¢

©

-

T

Eolian

fine sand
layer

Alluvium

uoneLoy
plojueH

e 9.

e

—

CWVARE

Il Fel T

~ {hoOo

ERI

qm

PN JOMOT

(Jagwiaw pue|s| papoopn)

uonewlo4 pjobury

Epoch Formation

Holocene

aua20]sIa|d

2u220I|d

2US20IN

ge

13 Ka

A

3.4 Ma

8.5 Ma

rdm_04_27_2007_rev_2

U.S. Department of Energy 4

Pacific Northwest National Laboratory

Balelle pnNL-sA-56035



Motivation

Problems

e Confining layer controls vertical and horizontal
distribution of uranium contamination

e Geologic picks are based upon boreholes from
wells located 100’s of meters away

Objective

»Characterize, map, and correlate
hydrogeology within hyporheic zone
e Focus efforts to defining top of Ringold contact
(confining layer)
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Approach

(# traditional borehole geology methods)

» drive-point penetration
> underwater video

» bathymetry

» sub-bottom profiling

» sediment sampling

Pacific Northwest National Laboratory
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penetrable

layer
(Hanford fm,
alluvium)

resistant layer

(Ringold Fm)
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Drive-Point Penetration Testing

(DPT)

» 1" diameter drive rod with
rounded tip

» advanced until refusal

» Multiple points along shoreline

» Validate with lithology info from
cores and well logs

Pacific Northwest National Laboratory
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DPT Results
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Underwater Video
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Jutcrop Analog For Video Footage
(~5 mi upstream)
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Underwater Video Clip
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Underwater Video Screen Shots
(example near Spring 9) -
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Sub-Bottom (Acoustic) Profiling

» EdgeTech 216S
Towfish

e 2-10 kHz
e 20 ms pulse
e 2-3 knots
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West-East Transect A

poor penetration through “hard”
and noisy cobble and boulder
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West-East Transect B

penetration through finer-grained
alluvium but no ground truth
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River Grab Samplé
(96.5 m)

Spring 9 Core
(104.1-102.0 m)

Spring 10 Core
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Contaminant Contributing Area

Area of the river shoreline that Is:

1) Between the avg river stage elevation and
the deepest point in channel (thalweqg)

2) Where the confining layer (Ringold Fm)
projects below the river bed

3) Within the 30 ug/L uranium extent

Interface for water/contaminant flux
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Estimating Contributing Area

(based on large-scale geology model)

AVJ-"River'stag
1))

confininglayerprojects
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(view looking upstream to the northwest)
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Estimating Contributing Area

(based on large-scale geology model)
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Estimating Contributing Area
(based on data in this study

BUT if incorporate new finer-detailed
Ringold contact information from
this study (between Springs 9 &10)

Ringold Contact appears to be
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Conclusions

» Top of Ringold varies by several meters along
shoreline

e lowest near Spring 9
e controls contributing area estimates

> New data extends the geologic model beyond
iInland wells directly into Columbia River channel

e Mmore accurate estimates of affected shoreline area

» Non-conventional investigation methods help
augment traditional borehole geologic methods
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Future Efforts

» More coring and potentially more DPT (validation)

» Extend finer-detail hyporheic zone hydrogeology
up/down shoreline

» Integrate finer-scale geologic data from this study
Into larger-scale geologic model
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